A change in the hemoglobin oxygen binding capacities towards its maximal oxygen saturation (at its low content) was the strategy of the evolution of the blood respiratory function in Amphibia [1] . There fore, Amphibia require a small oxygen partial pressure in the environment for the complete hemoglobin sat uration with oxygen [2] . Since the respiratory function is performed in adult Amphibia by a whole set of organs, including the skin, lungs, and mucous mem brane of the oropharyngeal cavity (as opposed to other terrestrial vertebrates), 50-90% of oxygen comes in through them. The relative roles of different organs in respiration depend on the ecological specifics of the species. In the blood of Amphibia, hemoglobin plays the role of the original depositary, where oxygen is reserved in case its inflow through other channels decreases [3] . For this reason, data on hemoglobin content in the blood of Amphibia and its age, seasonal, and zonal peculiarities are an important characteristic of adaptive capacities of the species studied and well reflect the functional potential of each of them.
In 2010-2011, studies on hemoglobinometry of the blood of Amphibia were performed. The depen dence of the hemoglobin content and species compo sition of Amphibia from different natural habitats was for the first time considered. Four species of anurans (Amphibia, Anura) that belong to the family Ranidae from the Ural upland area, including Pelophylax ridi bundus Pallas, 1771; Rana temporaria Linnaeus, 1758; R. arvalis Nilsson., 1842; and R. amurensis Boulenger, 1886 (captured in populations that inhabit natural and urbanized areas), were considered. Urbanized areas were typified [4] according to the degree of their devel opment by human and pollution level (I, multistorey building; II, low rise building; III, woodland park; K, out of town population). The hemoglobin con centration in blood was determined by means of an HG202 digital hemoglobinometer. In total, 266 year lings and 94 adult individuals of moor frog, 71 year lings and 49 adult individuals of lake frog, 56 yearlings and 110 adult individuals of grassy frog, and 80 adult individuals of Siberian frog were studied.
Significant interspecific differences (F(3, 108) = 4.9451, p = 0.00295) were detected in adult animals. The level of hemoglobin increases in the order P. ridi bundus-R. arvalis-R. temporaria-R. amurensis (Fig. 1) . The results obtained to a large extent reflect the differ ences in lifestyle, as well as places and ways of winter ing of the species studied.
The high hemoglobin content in grassy and Sibe rian frogs is due to the fact that the members of this genus are water wintering forms of brown frogs that spend the period of hibernation at the bottom of ponds under the conditions of oxygen deficiency. It is inter esting that the hemoglobin content is quite low in the water wintering lake frog, which is associated with water during the entire lifecycle. This is explained by 
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the fact that the affinity of the respiratory pigment to oxygen is considerably higher in water amphibians [5] .
In addition, high hemoglobin concentrations in the blood are in this case a parameter that limits the possibility of the existence of the species under the conditions of anthropogenic eutrophication, chemical and thermal water basin pollution. High temperatures and the presence of hydrogen sulfide in the water of urban water basins (related to a high amount of organic matter) cause a decrease in the concentrations of dissolved oxygen and deprive grassy and Siberian frogs of suitable places for wintering. According to our data, the sensitivity to anthropogenic transformation of the environment in the grassy and Siberian frogs is higher than in the lake frog. The high concentrations of hemoglobin in the blood in this case do not provide an advantage under the conditions of anthropogenic eutrophication, chemical and thermal water basin pollution. Thus, the level of hemoglobin in the blood is a marker of Amphibia sensitivity to anthropogenic transformation of the environment.
Significant changes (F(4, 271) = 4.8306, p = 0.00089) in this indicator during the completion of metamorphosis (Fig. 2) , as well as in the period from yearlings to mature animals, were found. The dynam ics of changes during the completion of metamorpho sis between stages 52 and 54 [6] is similar for brown frogs (R. temporaria and R. arvalis), whose yearlings leave water medium after the completion of metamor phosis, which is expressed in the growth of hemoglo bin content by the 54th stage. No significant changes in this parameter has been found in the P. ridibundus (which does not leave the water basin in this period and continues to lead water or near water way of life); this may be due to specific cenogenetic adaptations in brown and green frogs.
Geographic differences in habitation of Amphibia (Table 1 ) consist in a significant (F(1, 55) = 34.989, p = 0.000001) increase in the hemoglobin content in the blood of immature individuals of the grassy frog when moving from north (Chan'va River, North Urals, 59°25´ N, 57°27´ N) to south (Vogulka River, Middle Urals, 57°05´ N, 58°20´ E), as well as a con siderable (F(1, 15) = 6.0464, p = 0.03) decrease in this parameter in Siberian frog when moving from the Middle Urals (Yalynka River, 58°04.277´ N, 63°40.991´ E) to the South Urals (Lake Stepnoe, 55°11´38.7´´ N, 67°28´22.7´´ E). It is possible that the increase in the hemoglobin content when moving from northern pop ulations of grassy frog to Middle Ural populations is due to ecological differences in the habitats (even low hemoglobin concentrations ensure a sufficient oxygen saturation of the blood in northern populations).
The lower hemoglobin content in the populations of Siberian frog of the South Urals may be due to a high warming of habitats in the forest-steppe zone and geochemical specificity of water basins (the high nitrate (4.95 mg/L) and nitrite (0.09 mg/L) concen trations (which indicate eutrophy), as well as high mineralization (650 mg/L) and chloride content (135 mg/L at pH 7.4)).
Seasonal changes in hemoglobin concentrations (growing from July to August) were found in moor and Siberian frogs (Table 2) , which was probably due to seasonal physiological rearrangements (approaching of the time of wintering).
With urbanization, a decrease in the hemoglobin content was observed in yearlings (Fig. 3) of grassy, moor, and lake frogs (F(4, 245) = 10.172, p = A decrease in the hemoglobin concentration in the blood of animals that inhabit urbanized territories occurs under the conditions of eutrophication and pollutionaccompanied by hypooxygeny [7] (mani fested as respiratory depression under the influence of pollutants [8] ). It should be noted that the most con siderable fall in hemoglobin content on residential areas was determined for the R. temporaria, which is the first out of the considered species to disappear from urbanized areas.
Thus, the first data on the hemoglobin content in the blood of four Amphibian species from the family Ranidae in the Urals were obtained. Differences asso ciated with the latitudinal zones and accompanying climatic and geochemical peculiarities were detected. Seasonal differences in the hemoglobin concentra tions caused by ontogenetic and seasonal physiologi cal changes were found. A decrease in the hemoglobin content with urbanization was determined. It was demonstrated that high hemoglobin concentration in the blood was not the parameter that provided an advantage under the conditions of chemical and ther mal pollution. In general, the data on the hemoglobin content in the blood of the members of the family studied reflect age, seasonal, and zonal dynamics characterizing the functional potential of each of the species.
